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PROBLEM TO BE SOLVED: To provide a simple cooling 
system without requiring a large sized polymer solid 
electrolytic fuel cell. 

SOLUTION: In a power generator using a fuel ceO 
comprising an air pole and a fuel pole arranged on both 
ends of a polymer solid electrolytic film, the power 
generator is provided with a circular path 16 for 
reintroducing into an air pole at least part of exhaust 
gas exhausted from the air pole after battery reaction 
and a cooling means 19 for cooling exhaust gas flowing 
this circular path. In the cooling means 19, it is 
preferable to cooling the exhaust gas in the circular 
path by thermal exchange with external air or thermal 
exchange with hydrogen absorption alloy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell power plant characterized by establishing a cooling means to cool the exhaust 
gas which flows this circuit while preparing the circuit for reintroducing into an air pole a part of 
exhaust gas [ at least ] discharged from the air pole after the cell reaction in the power plant using the 
fuel cell with which it comes to allot an air pole and a fuel electrode to the both sides of the solid 
polymer electrolyte film. 

[Claim 2] The fuel cell power plant of claim 1 characterized by being that to which said cooling means 
cools the exhaust gas in a circuit by heat exchange with the open air. 

[Claim 3] The fuel cell power plant of claim 1 characterized by being that to which said cooling means 
cools the exhaust gas in a circuit by heat exchange with a hydrogen storing metal alloy. 
[Claim 4] A fuel cell stack and the air circuit which adjoins said fuel cell stack and is prepared in one, 
The circulation driving means prepared in said air circuit in order to reintroduce into an air pole a part of 
exhaust gas [ at least ] discharged from the air pole of said fuel cell stack, The 1st cooling means which 
cools the exhaust gas by the side of the air supply of said fuel cell stack, or air discharge which is 
adjoined and formed in either at least and flows said air circuit by heat exchange with the open air, The 
fuel cell power plant characterized by coming to have the 2nd cooling means which cools the exhaust 
gas by the side of the air supply of said fuel cell stack, or air discharge which is adjoined and formed in 
either at least and flows said air circuit by heat exchange with a hydrogen storing metal alloy. 
[Claim 5] The fuel cell power plant of claim 4 characterized by said 1st cooling means consisting of a 
cooling fan and/or a cooling fin. 

[Claim 6] It is the fuel cell power plant of claim 4 characterized by being constituted and an exhaust gas 
becoming by said 2nd cooling means consisting of two or more tubed manifolds made from the 
hydrogen storing metal alloy so that the hydrogen gas emitted by this heat exchange from a hydrogen 
storing metal alloy while passing through between said manifolds and being cooled by heat exchange 
with a hydrogen storing metal alloy may be supplied to the fuel electrode of said fuel cell stack from 
said manifold. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a solid polymer electrolyte mold fuel cell power plant. 
[0002] 

[Description of the Prior Art] In a solid polymer electrolyte mold fuel cell, the ion electric conduction 
film is used as an electrolyte, and electromotive force is acquired by transmitting the inside of an 
electrolyte membrane for the hydrogen ion obtained with the fuel electrode of this fuel cell to an air pole 
side with the gestalt of a proton. 

[0003] In order to maintain a fuel cell to a predetermined temperature requirement (for example, 60-90 
degrees C) in order to obtain the output stabilized in such a solid polymer electrolyte mold fuel cell, and 
to suppress the temperature rise by the cell reaction, the passage for cooling water or coolant gas was 
conventionally prepared in the stack separately from reactant gas passage as a means to cool a stack 
during operation of a fuel cell stack. 
[0004] 

[Problem(s) to be Solved by the Invention] However, preparing the cooling-medium passage as a stack 
cooling means apart from reactant gas passage makes the structure of a fuel cell stack complicate and 
enlarge, and it had a problem also in cost. Moreover, in the case of a mounted application, it may 
become a fatal fault especially that a fuel cell stack is enlarged. 
[0005] 

[Means for Solving the Problem] Then, this invention aims at offering simple cooling system without 
the need of enlarging a solid polymer electrolyte mold fuel cell stack. 

[0006] That is, in the power plant using the fuel cell with which it comes to allot an air pole and a fuel 
electrode to the both sides of the solid polymer electrolyte film, this invention is characterized by 
establishing a cooling means to cool the exhaust gas which flows this circuit while it prepares the circuit 
for reintroducing into an air pole a part of exhaust gas [ at least ] discharged from the air pole after the 
cell reaction. 

[0007] It is suitable for a cooling means to cool the exhaust gas in a circuit by heat exchange with the 
open air or heat exchange with a hydrogen storing metal alloy. 

[0008] Furthermore, the fuel cell power plant by the suitable mode of this invention A fuel cell stack and 
the air circuit which adjoins a fuel cell stack and is prepared in one, The circulation driving means 
prepared in an air circuit in order to reintroduce into an air pole a part of exhaust gas [ at least ] 
discharged from the air pole of a fuel cell stack, The 1st cooling means which cools the exhaust gas by 
the side of the air supply of a fuel cell stack, or air discharge which is adjoined and formed in either at 
least and flows an air circuit by heat exchange with the open air, It is characterized by coming to have 
the 2nd cooling means which cools the exhaust gas by the side of the air supply of a fuel cell stack, or 
air discharge which is adjoined and formed in either at least and flows an air circuit by heat exchange 
with a hydrogen storing metal alloy. 

[0009] The 1st cooling means shall consist of a cooling fan and/or a cooling fin. 
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[0010] The 2nd cooling means shall consist of two or more tubed manifolds made from the hydrogen 
storing metal alloy. In this case, an exhaust gas is constituted so that the hydrogen gas emitted by this 
heat exchange from a hydrogen storing metal alloy may be supplied to the fuel electrode of a fuel cell 
stack from said manifold, while passing through between these manifolds and being cooled by heat 
exchange with a hydrogen storing metal alloy. 
[0011] 

[Embodiment of the Invention] Drawin g 1 is the schematic diagram showing the configuration of the 
solid polymer electrolyte mold fuel cell by this invention, and the fuel cell 10 is shown as a side 
elevation seen from the air pole (cathode) side. In this fuel cell, the air pole and the fuel electrode 
(anode) with which fuel gas, such as hydrogen, is introduced into the opposite side are arranged on both 
sides of the solid polymer electrolyte film so that it may be well-known. In addition, practical use is 
presented with many such fuel cell eels in fact as a stack by which the laminating was carried out. 
[0012] The air as oxidant gas is supplied to the air supply manifold 13 with a blower fan 12 from the air 
installation way 11, and is supplied to an air pole. 

[0013] By supplying hydrogen gas to the fuel electrode of a fuel cell, and supplying air to an air pole, a 
hydrogen ion moves in the form of a proton in the inside of the solid polymer electrolyte film, and a cell 
reaction is performed so that it may be well-known. At this time, by the air pole, it reacts with the 
hydrogen ion and electron which the supplied oxygen has moved, and water is generated. 
[0014] Therefore, in addition to unreacted oxygen, the produced water (steam) in an air pole is contained 
in the exhaust gas discharged from an air pole. 

[0015] Although this exhaust gas is fed into the air exhaust passage 15 from the air discharge manifold 
14, since it connects with the air installation way 1 1 through the circuit 16, air exhaust passage can 
reintroduce the exhaust gas accompanied by produced water into an air pole. 

[0016] That is, it connects with a circuit 16 and the exhaust air bulb 17 is formed, the constant rate 
[ exhaust gas / from an air pole ] according to the opening of the exhaust air bulb 17 of them is 
discharged out of a system, and a residue is reintroduced into an air pole through a circuit 16 and the air 
installation way 1 1 . 

[0017] Thus, the moisture which produced water (steam) permeated the electrolyte membrane according 
to the concentration difference by reintroducing the exhaust gas containing produced water into the air 
pole of a fuel cell 10, moved to the fuel electrode side, and moved to the fuel electrode side further will 
move to an air pole side as electroendosmose water, and it is performed efficiently [ humidification of an 
electrolyte membrane ], and on the average by round trip migration of these moisture. 
[0018] The opening of the exhaust air bulb 17 is determined by correlation with the exhaust-gas 
temperature from the output current value and air pole of a fuel cell 10, and although controlled by the 
control means (CPU) 18 to give the optimal water balance conditions for a fuel cell 10, since this control 
does not relate to the theme of this invention directly, explanation is omitted. 

[0019] In this invention, the cooling means 19 is formed in a circuit 16. Although the configuration of 
arbitration is employable as the cooling means 19, it is advantageous on a miniaturization and cost 
reduction to constitute so that heat exchange of the exhaust gas which shall have arranged the cooling 
fin around a circuit 16, should combine the cooling fan with this if needed, and passes along a circuit 16 
especially may be carried out between the open air and it may cool. 

[0020] Thus, since the exhaust gas cooled with the cooling means 19 will be introduced into an air pole 
through the air installation way 1 1, a fuel cell stack can be cooled. 

[0021] Although the example of drawing 1 constitutes a fuel cell power plant in an air cycloid type, a 
circuit 16 may be constituted in one with a fuel cell stack. Such an example of a configuration is shown 
in drawin g 2 and drawin g 3 . 

[0022] In this fuel cell stack 20, air (oxidant gas) is supplied to the airstream way 21 established in each 
eel from a near side in drawin g 2 , and the exhaust gas discharged from the stack 20 is reintroduced into 
the airstream way 21 by the circulation fan 24 prepared in the pars basilaris ossis occipitalis of a stack 
20, after heat exchange is carried out to the open air by a cooling fan 22 and the cooling fin 23 and being 
cooled. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/1 1/2006 



JP,09-312164,A [DETAILED DESCRIPTION] 



Page 3 of 4 



[0023] The thing of the type of arbitration, such as a cross-flow fan, a propeller fan, and a sirocco fan, 
can be used for the circulation fan 24. 

[0024] The manifold 25 which consists of a hydrogen storing metal alloy is formed in the airstream way 
21 installation side of a stack 20, and after a recirculating air passes through between manifolds 25, it is 
reintroduced into the airstream way 21. The circulating flow way of air is formed in this way. 
[0025] A hydrogen storing metal alloy is an alloy which carries out occlusion of the hydrogen by 
exothermic reaction, and emits hydrogen by endothermic reaction, and binary alloys, such as LaNi5, 
TiFe, ZrMn2, and Mg2nickel, are typical. In LaNi5, heating of about 50-80 degrees C emits about 3001. 
[ per hour ] hydrogen gas by the endothermic reaction of LaNi5H6 ->LaNi5+3H2. 
[0026] When passing through between manifolds 25 before being reintroduced into the airstream way 
21, a recirculating air is cooled by giving heat to a hydrogen storing metal alloy, while being cooled by 
the cooling fan 22 and the cooling fin 23 after being discharged from the airstream way 21 in a stack. 
That is, by carrying out heat exchange to the both sides of the open air and a hydrogen storing metal 
alloy, a recirculating air is reintroduced into the airstream way 21 in the condition of fully having been 
cooled, and controls the temperature rise of a stack 20. 

[0027] The hydrogen gas emitted from the hydrogen storing metal alloy is supplied to the hydrogen pole 
of a stack 20 through predetermined passage (not shown) from a manifold 25, and after being consumed 
by the cell reaction, it is discharged. Any of the counterflow type which counters with air, and the cross 
flow type and air which flow in the rectangular direction, and flows may be used for the passage of the 
hydrogen gas in a stack 20. 

[0028] In addition, in drawin g 2 , the illustration abbreviation of each exhaust port connected to the air 
exhaust passage 15 ( drawin g 1 R> 1) which discharges the inlet and exhaust gas which are connected to 
the air installation way 1 1 ( drawin g 1 ) which introduces the fresh open air from the outside of a system 
out of a system is carried out. 

[0029] Moreover, in drawin g 2 and drawin g 3 , although the configuration which formed the cooling 
means by the cooling fan 22 and the cooling fin 23 in the air discharge side of a stack 20, and prepared 
the cooling section by heat exchange with the hydrogen storing metal alloy manifold 25 in the air supply 
side of a stack 20 is shown, you may prepare by carrying out these reversely. 

[0030] Another example of a configuration of making a fuel cell stack and the circuit prepared in one 
circulate through air is shown in drawin g 4 . In this example, the flow direction of the air in the 
airstream way in a stack 26 (not shown) is made to counter in the Johan section of a stack 26, and the 
bottom half section, and the cooling fan 28 is formed in each air discharge side. 
[0031] The air which was discharged by passing through an airstream way in the Johan section of a 
stack 26 in this configuration is introduced into the airstream way in the bottom half section of a stack 
26, after being sent to a lower part region by circulation fan 27a and being cooled by cooling-fan 28a 
here. And the air discharged by the opposite side is introduced into the airstream way in the Johan 
section of a stack 26, after having been cooled by heat exchange, being sent to an upper part region by 
circulation fan 27b and being cooled here by heat exchange with cooling-fan 28b and the hydrogen 
storing metal alloy manifold 29, while passing through between the hydrogen storing metal alloy 
manifolds 29. 

[0032] Since it is fully cooled, the air which the circulating flow way of air is formed and is supplied to 
a stack 26 in this way can control the temperature rise of a stack also during fuel cell operation. 
[0033] 

[Effect of the Invention] Since the oxidant gas supplied to an air pole in a solid polymer electrolyte mold 
fuel cell stack is fully cooled according to this invention, the rise of the stack temperature under fuel cell 
operation can be controlled, and the stable output can be obtained. 

[0034] Since a stack cooling means to adopt by this invention is formed in the circulating flow way of 
air, it is not necessary to prepare the passage for cooling media apart from an airstream way. Therefore, 
it becomes what was not made to enlarge a fuel cell stack and was suitable for especially the mounted 
application. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the mimetic diagram showing the outline configuration of the power plant using the 
solid polymer electrolyte mold fuel cell by one example of this invention. 

[Drawin g 2] the solid polymer electrolyte mold fuel cell stack by other examples of this invention is 
shown roughly — it is a fracture perspective view a part. 

[Drawing 3] It is the sectional view showing the cross section roughly with the flow of the air in the 
stack of drawin g 2 . 

[Drawin g 4] It is a sectional view corresponding to drawing 3 which shows the solid polymer electrolyte 
mold fuel cell stack by still more nearly another example of this invention. 
[Description of Notations] 

10 Fuel Cell 

1 1 Air Installation Way 

12 Blower Fan 

13 Air Supply Manifold 

14 Air Discharge Manifold 

1 5 Air Exhaust Passage 

16 Circuit 

17 Exhaust Air Bulb 

18 Control Means (CPU) 

19 Cooling Means 

20 Fuel Cell Stack 

2 1 Airstream Way 

22 Cooling Fan 

23 Cooling Fin 

24 Circulation Fan 

25 Hydrogen Storing Metal Alloy Manifold 

26 Fuel Cell Stack 

27 Circulation Fan 

28 Cooling Fan 

29 Hydrogen Storing Metal Alloy Manifold 
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